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Abstract This study investigated the role of human
papillomavirus (HPV) in Schneiderian papillomas (SPs) to
determine whether HPV is associated with the pathogenesis
of particular histologic subtypes and whether pl16™%** can
be used as a surrogate marker for HPV detection. Twenty-
seven papilloma specimens (19 inverted [IPs], 6 exophytic
[EPs], 1 oncocytic [OP] and 1 mixed) were collected from
23 patients. Purified SP DNA extracts were tested for HPV
by PCR using GP5 +/GP6 + primers; HPV genotyping
was performed by dot blot hybridization. PCR positive
specimens were screened for HPV by biotinyl-tyramide-
based chromogenic in situ hybridization (CISH). Immu-
nohistochemsistry (IHC) for the HPV L1 capsid protein
and for pl6™&* was performed on all specimens. HPV
was detected by PCR in 16/27 (59.3%) SPs; 9/19 (47.4%)
IPs; 6/6 (100%) EPs [p = 0.051], and 1/1 (100%) mixed
SP. HPV was not detected in the single OP. High risk
genotypes were detected in 4/9 IPs (44.4%) and 0/6 EPs
(0%) [p = 0.10]. Seven of 16 PCR positive SPs were also
CISH positive for HPV: 5/6 EPs (83.3%) and 1/9 IP
(11.1%) [p = 0.01]. THC for the L1 capsid protein was
positive in 2 SPs (1 EP and 1 mixed). p16™** staining was
seen in 14/16 (87.5%) PCR positive SPs and in 10/11
(90.9%) PCR negative SPs (p = 1.00). In summary, this
study demonstrates a strong association between HPV and
EPs, however, its role in IPs remains less well-defined.
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Further, p16™%* is not a useful surrogate marker for HPV

detection across the various SPs.
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Introduction

Sinonasal or Schneiderian papillomas (SPs) are benign
neoplasms that originate from the Schneiderian mucosa; an
ectodermally derived ciliated respiratory mucosa of the
nasal cavity and paranasal sinuses [1]. Although known by
a variety of names SPs, have been classically divided into
three histologic subtypes: (1) fungiform or exophytic (EP)
(2) inverted (IP) and (3) cylindrical cell or oncocytic (OP)
papillomas [2, 3]. Etiological investigations of SPs began
in the 1980s, with a viral etiology, specifically human
papillomavirus (HPV), being of great interest [4]. To date
HPV has been detected in EPs and IPs with HPV6 and 11
being the most consistently detected genotypes [1, 4-6].
The rates of HPV detection are highly variable with EPs
demonstrating a higher HPV detection rate compared to IPs
[6-10]. HPV has not been detected in OPs [6-9].
Clinically, SPs can be difficult to manage as they have a
tendency to recur if not completely excised [3, 11]. Beck
et al. demonstrated that both the extent of surgical excision
and presence of HPV were important in predicting recur-
rence [12]. Importantly, SPs have also been associated with
malignancy [3, 11, 13-15], with IPs and OPs being best
documented [13-15]. However, there have been only case
reports of EPs and carcinomas [16, 17]. It is this association
with malignancy and a high rate of recurrence that drives the
interest in understanding the etiology of SPs. If a causative
role for HPV in SPs, particularly the IP subtype, is established
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this would have significant implications in surveillance and
treatment; in many ways perhaps paralleling the advances
seen in cervical cancer screening and prevention.

The p16™%4® protein, a cyclin dependent kinase inhib-
itor, is upregulated in cells infected with high-risk HPV
genotypes [18]. Hence, p16™%** has been shown to be a
surrogate marker for HPV detection in head and neck
cancers particularly tonsillar carcinomas [19]. It is also
used as a biomarker in aiding the diagnosis of cervical
neoplasia [20]. There have been many studies geared
towards detecting HPV in SPs by using both PCR and in
situ hybridization, however, the literature on p16™"** and
SPs is relatively sparse [21, 22]. The objectives of this
study were three-fold: What proportion of SPs in a Ver-
mont population are HPV positive? Does HPV correspond
with particular SP histologic subtypes? Can p16 ™54 be
used as a surrogate marker for HPV positive SPs?

Materials and Methods
Case Selection

With Institutional Review Board approval, 27 formalin-
fixed, paraffin-embedded (FFPE) SP specimens (1991-
2008) from 23 patients were collected from Fletcher Allen
Health Care archives. The 23 patients consisted of 7
females and 16 males with ages ranging from 16 to
94 years (mean = 58.9; median = 60; SD = 16.6). SPs
were categorized into their standard histologic subtypes
resulting in 19 IPs, 6 EPs and 1 OP (Fig. 1). In addition 1
SP was described as mixed as it displayed features of both
an IP and an EP. Mild dysplasia was noted in two EPs.
Multifocal moderate dysplasia and focal severe dysplasia
were seen in 2 IPs.

DNA Extraction

Up to ten 5 um sections were cut from FFPE tissue blocks
into micro-centrifuge tubes. Tissues were dewaxed with
xylene followed by ethanol rinses. DNA was extracted using
a combined proteinase K digestion and mini-column purifi-
cation procedure (DNeasy tissue kit, Qiagen, Valencia, CA).
DNA concentration was estimated using a NanoDrop 2000
spectrophotometer (Thermo Scientific, Wilmington, DE).

Detection of HPV by PCR

Purified SP DNA extracts were tested for HPV using GP5+/
GP6+ PCR primers. Two PCR strategies were applied, a
‘touchdown’ and ‘slow ramping’, as previously described
[23]. This widely used assay detects at least thirty-seven
different alpha-genus HPV types, which are the types most
commonly associated with anogenital lesions.

Identification of Genotype by Dot Blot Hybridization

HPYV positive specimens were identified by the detection of
a 150 base-pair amplicon after electrophoresis in a 2.0%
ethidium bromide stained agarose gel. HPV genotype was
identified by dot blot hybridization of PCR products with
genotype-specific oligonucleotide probes [24].

Detection of HPV by Chromogenic In Situ
Hybridization

PCR positive specimens were screened for HPV by bioti-
nyl-tyramide-based chromogenic in situ hybridization
(CISH) as previously described [24, 25]. Briefly, 5 um
section FFPE specimens were dewaxed through xylene and

Fig. 1 Schneiderian papilloma histologic subtypes: a exophytic papilloma, b oncocytic papilloma and ¢ inverted papilloma
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Fig. 2 Chromogenic in situ hybridization (CISH) for HPV. Inset:
diffuse or episomal signal (rectangle) and punctate or integrated
signal (circles)

ethanol washes and air dried. The slides were then incu-
bated in 10 mM sodium citrate pH 6.0 at 98°C for 40 min
followed by a 20 min cool down period. Tissues were then
digested with 100 pg/pepsin (Sigma P7012, Sigma-
Aldrich, St. Louis, MO) in 0.2 M HCL for 5-12 min
(incubation time optimized for each tumor specimen) and
were then treated with 0.3% hydrogen peroxide in metha-
nol for 20 min. Next, tissue sections were overlaid with
biotinylated Wide Spectrum HPV DNA Probe Cocktail
[that detects HPV types 6, 11, 16, 18, 31, 33, 35, 45, 51,
and 52 (Dako North America Inc., Carpinteria, CA)] sealed
under a cover slip with rubber cement. Slides were placed
in a Vysis HYBrite hybridization system (Abbott Molec-
ular, Des Plaines, IL) and heated to 95°C for 5 min to
denature specimen and probe DNA and then allowed to
hybridize overnight at 37°C. The next day, coverslips were
removed under 2 x SSC and then washed 3 x 10 min
with 0.1 x SSC at 50°C followed by rinses with 2 x SSC
at room temperature. Tissues were then incubated serially
with primary streptavidin horseradish peroxidase (HRP)
conjugate, biotinyl-tyramide and secondary streptavidin
HRP conjugate using a GenPoint™™, Catalyzed Signal
Amplification System according to supplier instructions
(Dako North America Inc., Carpinteria, CA). CISH signals
(Fig. 2) were recorded as diffuse (indicative of episomal
HPV) or as punctate (indicative of HPV integrated into the
cell genome). Using this method, it is possible to detect
integrated HPV16 in FFPE preparations of SiHa cells,
which are known to contain approximately one copy of the
HPV16 genome in chromosome 13q [25]. The detection
threshold for episomal HPV is unknown because of diffi-
culties in establishing a model tissue [25, 26].

Immunohistochemistry for HPV L1 Capsid Protein

Immunohistochemsistry (IHC) was performed for the HPV
major (L1) capsid protein (clone K1H8, Dako North
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America, Inc., Carpinteria, CA). Following tissue section
dewaxing and high temperature antigen retrieval with
sodium citrate (pH 6.0), the antibody (1:50 dilution) was
applied to tissue sections for 30 min and after buffer
washes, was detected using Envison™ reagents (Dako
North America, Inc., Carpinteria, CA) and 3,3'-diam-
inobenzidine tetrahydrochloride (DAB) staining.

Immunohistochemistry for p16™ <+

IHC for p16™ 4* was performed on all specimens using the
CINtec® pl16™*** Histology kit (mtm laboratories, Inc
(USA), Westborough, MA) according to supplier instruc-
tions and with appropriate positive and negative controls. A
positive reaction was defined by strong cytoplasmic and
nuclear staining. Four patterns of positive staining were
observed and described as follows: pattern a—full-thick-
ness, roman column-like, pattern b—up to the lower %2 of
the thickness of the epithelium, pattern c—greater than the
lower Y2 to full-thickness of the epithelium and pattern
d—isolated or sporadic cells distributed throughout the
epithelium (Fig. 3).

Statistical Analysis

p values were obtained using Fisher’s exact T test.

Results
HPV Genotypes Detected by PCR

HPV was detected in 16 of 27 (59.3%) SPs by PCR. HPV
positive SPs consisted of 9/19 (47.4%) 1Ps, 6/6 (100%) EPs
[p = 0.18], and 1/1 (100%) mixed SP (Fig. 4). HPV was
not detected in the single OP in the study. In the PCR
positive SPs, both low risk (HPV6 and HPV11) and high-
risk (HPV16 and HPV18) genotypes were detected by dot
blot hybridization. There were 3 SPs (18.8%) positive for
HPV16, 1 with both HPV16 and HPV18 (6.3%), 5 with
HPV6 (31.3%) and 7 with HPV11 (43.8%) (Fig.)5).
HPV16/18 was detected in 4 of 9 IPs (44.4%) and O of 6
EPs (0%) [p = 0.10].

HPV Detected by Chromogenic In Situ Hybridization

Of the PCR positive SPs, 7/16 (43.8%) were also positive
for HPV by CISH. CISH positive SPs were composed of
5/6 EPs (83.3%) and 1/9 IPs (11.1%) [p = 0.01] as well as
1 mixed SP. Punctuate and diffuse signals were seen in 6 of
the 7 SPs (1 mixed and 5 EPs) (Fig. 6). Focal diffuse CISH
positivity was seen in 1 IP. All CISH positive SPs were
either HPV6 or HPV11.
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Fig. 3 p16™%* immunohistochemistry positive staining patterns.
a—pattern a: full-thickness, roman column-like; b—pattern b: up to
the lower %2 of the thickness of the epithelium; e—pattern c: greater
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Fig. 4 Correlation of Schneiderian papilloma histologic subtypes
with HPV detection by PCR

L1 Capsid and p16INK4a Protein Detection
by Immunohistochemistry

THC for the L1 capsid protein (Fig. 7) was positive in two
specimens (1 mixed and 1 EP). Both of these specimens were
CISH positive and infected with low risk HPV subtypes
(1 HPV6 and 1 HPV11). THC for p16™5** (Table 1) was
positive in 14/16 (87.5%) PCR positive SPs and in 10/11
(90.9%) PCR negative SPs [p = 1.000]. The distribution of
the four patterns observed with respect to PCR positivity,
CISH positivity, HPV genotypes and histologic subtype is
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Fig. 5 Correlation of HPV genotypes with schneiderian papilloma
histologic subtypes

showninTable 1. A combination of staining patterns was the
most common staining pattern seen in 12 of 28 SPs (42.9%).
A combination staining pattern is defined as SPs not having a
single A, B, C or D pattern but rather demonstrating more
than one of the previously defined staining patterns for
example an SP may show patterns A, B and C. No SP dem-
onstrated only pattern B or pattern C.

Schneiderian Papillomas with Dysplasia

Of the 2 EPs displaying mild dysplasia, both were positive
for HPV by PCR and ISH. HPV was not detected in the IP
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Fig. 6 Distribution of HPV genotypes and Schneiderian papilloma
histologic subtypes in CISH positive (+) and CISH negative (—)
Schneiderian papillomas

with multifocal moderate dysplasia, however, HPV was
detected by PCR only in the IP with focal severe dysplasia.
Low risk HPV was detected in the 3 of 4 SPs (75%) dis-
playing dysplasia (2 HPV6 and 1 HPV11).

Discussion

In this study, the prevalence of HPV in SPs was 59.3%.
HPV was detected in higher frequency in EPs (100%) as
compared to IPs (47.4%), which is consistent with current
literature [6-10]. The presence of HPV DNA in 100% of
EPs by PCR suggests that HPV may be the major causative
factor in these SPs. The lower detection rate of HPV in IPs
suggests that the pathogenesis may be multifactorial;
alternatively there may be an HPV pathway for a subset of
IPs versus a non-HPV pathway as has been found in vulvar
squamous cell carcinoma [27].

In an attempt to explain the disparate detection rates
between IPs and EPs, Lawson et al. suggested a “hit and

A

Fig. 7 Immunohistochemistry for the HPV L1 capsid protein.
Positive staining defined by strong nuclear positivity

run” mechanism [10]. The latter was first described by
Skinner (1976) which proposes that a virus may initiate cell
transformation, and then disappear without leaving viral
“footprints” [28]. This hypothesis was extended to IPs
suggesting that the non-keratinizing nature of IPs lends
itself to reduced viral replication and with epithelial
shedding the virus is lost. In contrast, the hyperkeratotic
epithelium of EPs is permissive for replication accounting
for the higher detection rates of HPV in EPs [10]. A con-
tradiction to Lawson’s hypothesis is that usually only a
small number of EPs exhibit surface keratination [3, 29].
Nevertheless, the “hit and run” mechanism remains the
most plausible explanation for the lower detection rate of
HPV in EPs.

HPV was not detected in the single OP, similar to other
studies [6-9]. The majority of SPs (75%) were infected
with low-risk HPV6/11 genotypes. Interestingly, 3 of 4 SPs

Table 1 p16™** immunoreactivity in Schneiderian papillomas according to HPV status

A B C D A&B A&C A&D B&C A&B&D Negative Total
PCR (+) 5 0 0 1 2 5 1 2 16
PCR (+)/ISH (+) 1 0 0 1 1 7
PCR (+)/ISH (—) 4 0 0 2 1 1 9
PCR (—) 3 0 0 2 2 2 2 11
HPV16/18 2 0 0 2 4
HPVI11 2 0 0 1 2 2 7
HPV6 1 0 0 3 1 5
EPs 1 0 0 3 1 7
IPs 6 0 0 2 2 2 2 3 19
Mixed 0 0 1
OP 1 0 0 1
p16™54 staining patterns: A—Full-thickness, roman column-like; B—Up to the lower ¥ of the thickness of the epithelium; C—Greater than the

lower Y2 to full-thickness of the epithelium; D—Isolated or sporadic cells distributed throughout the epithelium
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(2 EPs and 2 IPs) with dysplasia were positive for low-risk
HPV genotypes. However, the four SPs with high-risk HPV
16/18 genotypes were IPs without dysplasia. There was
no statistical difference between high-risk HPV genotype
detection in IPs (44.4%) as compared to EPs (0%)
[p = 0.10]. Given the association of IPs with malignancy,
it seems logical to assume that high-risk HPV genotypes
would be found in greater frequency in IPs as compared to
EPs.

The integration of viral specific oncogenes E6 and E7 is
characteristic of high-risk HPV infections in high-grade
pre-invasive and invasive cervical neoplasia and may be
critical for the conversion to a malignant phenotype [18].
E7 degrades RB and releases pl6™X* from negative
feedback control, resulting in p16™%** upregulation. This
relationship between pl6™¥** overexpression and HPV
infection has made p16™%** a useful surrogate marker for
high-risk HPV infection in tonsillar carcinoma and cervical
neoplasia [19, 20]. Although most SPs are benign with low-
risk HPV genotypes most commonly detected [5], the
relationship with p16™ " has not been fully explored.
Two previous studies investigated p16™<** and SPs [21,
22]: the first examined p16™%** and p53 in the dysplasia-
carcinoma pathway in SPs and the second investigated
whether pl6 could be used to differentiate EPs from
squamous papillomas [21, 22]. Our interpretation of
positive p16™ 4 staining was based on strong nuclear and
cytoplasmic staining and demonstrated that there was no
statistical difference between pl6™ % staining in PCR
positive (87.5%) versus PCR negative (90.9%) SPs
[p = 1.000]. These findings suggest that p16™"** cannot
be used as a surrogate marker for HPV in SPs.

HPV is increasingly recognized as important in the
etiology of many head and neck tumors and has patient
management implications [30]. Thus, there is a need for a
standardized HPV assay or assays for the definitive
detection of clinically significant HPV. A distinction has
been made between ‘driver’ HPV that is causal for a tumor,
and ‘passenger’ HPV that is an incidental bystander
infection unrelated to tumorigenesis [31]. PCR assays
allow the sensitive identification of HPV in a tumor;
however, the very sensitivity of PCR may confound the
discrimination of driver from passenger HPV. The visual-
ization of HPV directly in cells and tissues by CISH assays
is consistent with the detection of driver HPV; however,
the possibility of CISH sub-threshold driver HPV cannot be
entirely excluded as CISH data may depend on tissue fix-
ation, assay protease treatments, HPV probe character,
CISH detection strategy, and assay application in a given
laboratory. p16™ ** THC is the simplest test to apply and
has been reported not only as an efficient HPV surrogate
marker for tonsillar carcinomas but as a test with good
clinical outcome correlates [30]; HPV testing by CISH was

also reported as a suitable approach [30]. Our study does
not support the application of p16™ ** THC to papillomas;
a combination of HPV screening and typing by PCR and
CISH may be the best approach for HPV testing of SPs at
the present time.

In summary, this study demonstrates a strong associa-
tion between HPV and EPs, whilst its role in IPs is less
well-defined. Alternatively, HPV could be a single factor
contributing to the multifactorial pathogenesis of IPs.
Finally, p16"™%* is not a useful surrogate marker for HPV
detection in SPs.

References

1. Perez-Ordonez B. Special tumours of the head and neck. Curr
Diagn Pathol. 2003;9:366-83.

2. Barnes L, Eveson JW, Reichart P, Sidransky D, editors. Pathol-
ogy and genetics of head and neck tumours. World health orga-
nization classification of tumours. Lyon, France: IARC Press;
2005.

3. Hyams VIJ. Papillomas of the nasal cavity and paranasal sinuses.
A clinicopathological study of 315 cases. Ann Otol Rhinol
Laryngol. 1971;80:192-206.

4. Syrjanen S, Happonen RP, Virolainen E, et al. Detection of
human papillomavirus (HPV) structural antigens and DNA types
in inverted papillomas and squamous cell carcinomas of the nasal
cavities and paranasal sinuses. Acta Otolaryngol. 1987;104:
334-41.

5. Syrjanen KJ. HPV infections in benign and malignant sinonasal
lesions. J Clin Pathol. 2003;56:174-81.

6. Gaffey MJ, Frierson HF, Weiss LM, et al. Human papillomavirus
and Epstein-Barr virus in sinonasal Schneiderian papillomas. An
in situ hybridization and polymerase chain reaction study. Am J
Clin Pathol. 1996;106:475-82.

7. Judd R, Zaki SR, Coffield LM, et al. Sinonasal papillomas and
HPV: HPV 11 detected in fungiform Schneiderian papillomas by
in situ hybridization and PCR. Hum Pathol. 1991;22:550-6.

8. Weiner JS, Sherris D, Kasperbauer J, et al. Relationship of HPV
to Schneiderian papillomas. Laryngoscope. 1999;109:21-6.

9. Buchwald C, Franzmann MB, Jacobsen GK, et al. Human pap-
illomavirus (HPV) in sinonasal papillomas: a study of 78 cases
using in situ hybridization and polymerase chain reaction.
Laryngoscope. 1995;105:66-71.

10. Lawson W, Schlecht NF, Brandwein-Gensler M. The role of the
human papillomavirus in the pathogenesis of Schneiderian
inverted papillomas: an analytic overview of the evidence. Head
Neck Pathol. 2008;2:49-59.

11. Lawson W, Ho BT, Shaari CM, et al. Inverted papilloma: a report
of 112 cases. Laryngoscope. 1995;105:282-8.

12. Beck JC, McClatchey KD, Lesperance MM, et al. Presence of
human papillomavirus predicts recurrence of inverted papilloma.
Otolaryngol Head Neck Surg. 1995;113:49-55.

13. Ward BE, Fechner RE, Mills SE. Carcinoma arising in oncocytic
Schneiderian papilloma. Am J Surg Pathol. 1990;14:364-9.

14. Kaufman MR, Brandwein MS, Lawson W. Sinonasal papillomas:
clinicopathologic review of 40 patients with inverted and onco-
cytic schneiderian papillomas. Laryngoscope. 2002;112:1372-7.

15. Christensen WN, Smith RR. Schneiderian papillomas: a clini-
copathologic study of 67 cases. Hum Pathol. 1986;17:393—400.

KU
2.« Humana Press



112

Head and Neck Pathol (2010) 4:106-112

16.
17.
18.
19.
20.
21.
22.

23.

24.

Me
e

Buchwald C, Franzmann MB, Jacobsen GK, et al. Carcinomas
occurring in papillomas of the nasal septum associated with
human papilloma virus (HPV). Rhinology. 1997;35:74-8.
Norris HJ. Papillary lesions of the nasal cavity and paranasal
sinuses. Part I. Exophytic (squamous) papillomas. A study of 28
cases. Laryngoscope. 1962;72:1784-97.

Zur Hausen H. Papillomaviruses and cancer: from basic studies to
clinical application. Nat Rev Cancer. 2002;2:342-50.
Klussmann JP, Gultekin E, Weissenborn SJ, et al. Expression of
pl6 protein identifies a distinct entity of tonsillar carcinomas
associated with human papillomavirus. Am J Pathol. 2003;162:
747-53.

Kalof AN, Cooper K. p16™%** immunoexpression: surrogate
marker of high-risk HPV and high-grade cervical intraepithelial
neoplasia. Adv Anat Pathol. 2006;13:190—4.

Allende DS, Hoschar A, Batra P, et al. Dysplasia and carcinomas
arising in Schneiderian papillomas, 20 years experience. Mod
Pathol. 2008;21:231A.

Allende DS, Hoschar A, Hunt JL. Exophytic Schneiderian pap-
illomas and their differential diagnosis: Can pl16 help in the
diagnosis of these two entities? Mod Pathol. 2008;21:231A.
Evans MF, Adamson CS, Simmons-Arnold L, et al. Touchdown
general primer (GP5 +/GP6 +) PCR and optimized sample DNA
concentration support the sensitive detection of human papillo-
mavirus. BMC Clin Pathol. 2005;5:10-1.

Evans MF, Mount SL, Beatty BG, et al. Biotinyl-tyramide-based
in situ hybridization signal patterns distinguish human

Humana Press

25.

26.

27.

28.

29.

30.

31.

papillomavirus type and grade of cervical intraepithelial neopla-
sia. Mod Pathol. 2002;15:1339-47.

Evans MF, Aliesky HA, Cooper K. Optimization of biotinyl-
tyramide-based in situ hybridization for sensitive background-
free applications on formalin-fixed, paraffin-embedded tissue
specimens. BMC Clin Pathol. 2003;3(1):2.

Evans MF, Cooper K. Human papillomavirus integration:
detection by in situ hybridization and potential clinical applica-
tion. J Pathol. 2004;202:1-4.

Yang B, Hart WR. Vulvar intraepithelial neoplasia of the simplex
(differentiated) type: a clinicopathologic study including analysis
of HPV and p53 expression. Am J Surg Pathol. 2000;24:429-41.
Skinner GR. Transformation of primary hamster embryo fibro-
blasts by type 2 simplex virus: evidence for a “hit and run”
mechanism. Br J Exp Pathol. 1976;57:361-76.

Barnes L. Schneiderian papillomas and nonsalivary glandular
neoplasms of the head and neck. Mod Pathol. 2002;15:279-97.
Kuo KT, Hsiao CH, Lin CH, Kuo LT, Huang SH, Lin MC. The
biomarkers of human papillomavirus infection in tonsillar squa-
mous cell carcinoma-molecular basis and predicting favorable
outcome. Mod Pathol. 2008;21:376-86.

Matsukura T, Sugase M. Pitfalls in the epidemiologic classifi-
cation of human papillomavirus types associated with cervical
cancer using polymerase chain reaction: driver and passenger. Int
J Gynecol Cancer. 2008;18:1042-50.



	HPV DNA is Associated with a Subset of Schneiderian Papillomas but Does not Correlate with p16INK4a Immunoreactivity
	Abstract
	Introduction
	Materials and Methods
	Case Selection
	DNA Extraction
	Detection of HPV by PCR
	Identification of Genotype by Dot Blot Hybridization
	Detection of HPV by Chromogenic In Situ Hybridization
	Immunohistochemistry for HPV L1 Capsid Protein
	Immunohistochemistry for p16INK4a
	Statistical Analysis

	Results
	HPV Genotypes Detected by PCR
	HPV Detected by Chromogenic In Situ Hybridization
	L1 Capsid and p16INK4a Protein Detection  by Immunohistochemistry
	Schneiderian Papillomas with Dysplasia

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


